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(54) MANUFACTURE OF FILTER 

(57)Abstract: 

PURPOSE: To provide a method of manufacturing a filter which can be 
manufactured at low cost and is constituted of the same material with high filtration 
performance. 

CONSTITUTION: This method of manufacturing a filter is composed of a fiber 
supply step which supplies filter medium fiber 11, 12, 13 to the surface of a molding 
die 2 having a die face forming along the profile of a one side facing of a filter to be 
obtained and bonding the fiber to the surface of the molding die 2 to from a first 
intermediate product 101, a filter medium fiber step which forms a second 
intermediate product by bonding the fiber medium fiber 1 1, 12, 13 to the other in the 
first intermediate product 101, and a molding step which molds the second 
intermediate product into a desired filter shape by pressing the second intermediate 
product vertically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] - -- -- 

[0001] 

[Industrial Application] this invention relates to the manufacture method of the filter which consists of a nonwoven fabric. 

L^Snof ° f Pri ° r ^ air u f i' ter f ° r rem ° Ving duSt ' dU5t ' etC ' which are contained in * which carried out 
inhalat.on of air s prepared .n the ,nhalat.on-of-air system of internal combustion engines, such as an engine for automobiles 

consiste of housing which comes to consist ° f a case and ^ «» a fiiter "th s t b,,es - 

[0003] And the above-mentioned filter holds the periphery of the filtration element which bent the filtering medium which 
cons.sts of a nonwoven fabric in the configuration called the shape of a rib, a wave, and letter of a pleat Sd Strafion 
dement, and cons.sts of a resin frame for assisting wearing in housing. Moreover, further, in order [ of m "lmS„ed 
res.n frame ] to secure the seal nature between a resin frame and housing, the seal membe which consists ofTbbeHs 
ST *£££3?" ^ ^ ° f ^ ab — i0ned is «"""■ - housing by Sltl resin 
l!!IKfr Verti T' manufacture method of the above-mentioned filtration element is explained. First the 

ZS^TS^F^T f C ; WhiCh C ° nSiStS ° f P ° lyeSter ' rayon > etc - on base fab ™ of the shape of a sheet 
fihTfni„r y b °?, d ^ mend0ned ,3ter iS Carried 0Ut - The ^ove-mentioned filtering-medium fir adds the 

fiber joint processing by needle punch, makes fiber become entangled between a base fabric filtering meH Z 

SBS"^ the b r n f3briC by Which the — * - carried out .aS ££££^S&? 
infiltrated ,nto a base fabric and filtenng-medium fiber, and it dries. This obtains a sheet-like filtering medium Next rib chin 
box processing of the above-mentioned filtering medium is carried out, and it cuts to the desired len& T AndThe ^es n fraS 
^"^Th? ^ fabnCated " an ° ther Pr ° CeSS " thC ab ~^-d filtration elemenfare cons^Td ^ 
[0005] 

[Problem(s) to be Solved] However, in the above-mentioned filter, you have to manufacture a filtration element a resin 
frame, and a seal member as another parts which consist of a different material. Moreover, the above-meSed' fiSon 
element has been another process that the manufacturing process of the filterine medium used aVZ^i InH ?h 

fSSS m 15 COmpllca ! ed and rec > uires time and eff °«- The above reason to a manufacturing cost becomes high 

[0006] Moreover, in case a filtration element was fabricated from a filtering medium, fiber was compressed Se and a ir 
JS 3 "" 18 PaSS6d a '° n ! tHe bCnding SeCti0 "' and il was reduci "8 *e fitaltion efficiency C ° mpreSSed ' nS,de ' and air 
[0007] this invention tends to offer the manufacture method of a filter of manufacture having been cheaolv oossible anH 

Ss] C ° nS,S ^ matCrial in ° f thiS tr ° Uble ' and having exce,led in the fi'^n efficiency P ' 
ltc a h n L f r*^ Vin8 | the Pr ° blem I T u he fi| tering-medium fiber supply process which it is made to adhere using the form block 

[0010] Next, the method of supplying the above-mentioned filtering-medium fiber is divided roughly into a wet methnH a „H 
dry process. The above-mentioned wet method is the same as that of the paper manufacture method almost T tT 
fi.ter,ng-med,um fiber ,s suspended uniformly underwater, it is the above'm'entioned form bS ^ is fa Sved and the first 
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intermediate field are formed in a form-block type side. 

\°!ll l] A S *l a m Ve *T!i °??i dl ? P I? CeSS> therC m ™ air RAlD method md me card method » for "amp'*- The describing 
above ] an RAID method — the fiber lump which becomes a raw material, and generates fiber. After dispersing the § 
above-mentioned fiber ,n air, it is the method of collecting and fabricating fiber on a form block by the air current Moreover 

*mg^ ceding machmT C °' ,eCtinS fiber WhiCh **** (ed) ^ fiber ' Ump °" 3 form block ' and ^^ating it ' 

fo™ 2 h.^ r hv V r' ' n ^^TiT? filtering-medium fiber supply process, a base fabric can be beforehand formed in a 
the *pan bond method and the melt blowing method, and the laminating of the filtering-medium fiber can also 

the ZltT It ab ?, ve - men I ! ,0ned ba f fabric - ,n this case > since 1116 ^tensity of the first intermediate field improves by 
the base fabnc the handling at the time of removing this from a form block becomes easy. For this reason movement to the 

mmS r hlC \ the mte ™ edia !! fie ' d ° f the ab0VC mention la,er becomes ^ and workability improve 
[0013] The descnbing [ above ] span bond method is the method of accumulating hot filtering-medium fiber directly from a 
= ng machine, and supplying to a form block. At this time, filtering-medium fiber is in a half-melting sate, TerefoT 
we ds filteruig-medium fiber by the mutual point of contact, and forms a nonwoven fabric. Moreover, the above-mentioned 
melt blowing method is the method of blowing away the filtering-medium fiber produced from the spinning ^machTne bTthe 
air current, and br.ng.ng together in a form block. Like the above, since filtering'medium fiber is in a halSung state when 
each contacts, it serves as a nonwoven fabric. ■•wiung Mdie, wnen 

[0014] Moreover, in die above-mentioned filtering-medium fiber supply process, a density-gradient type nonwoven fabric can 
be fabricated by supplying the filtering-medium fiber from which two or more kinds differ one by one Thereby the fiSioT 

as the ab °~ ned fi,tering - medium ^ po'yprop"^ 

[0015] The above-mentioned fiber joint process is a process which combines between fiber in one by making the 
filter.ng-med.um fiber by wh.ch the laminating is only carried out become entangled mutually etc. in the firs? intermediate 
fieldAnd mechan.cal combination and adhesives combination or a heat glued connection performs the nSo hrffe Tfiber 
XCSers ab0Ve - me " ti0ned P rocess - In addition - ^ above-mentioned fiber joint method may use together how 

ab0ve ; menti0 f ed me chanical combination makes the fiber in the first intermediate field become entangled by 
mechanical operation and carries out the confounding of each other. In the confounding of fiber, in using a needk : Ser fare 
the needle punch method, the span race method which uses a jet stream, a water jet punching me hod and the s^ciXZZ 

w° a r r sew r 8 f iK er H by fil , ament y r fiirther - In various kinds ° f j° int methods - enti °- d -^Srsp^^S? 5 

and the water jet method are the most desirable. This is because a jet stream can be injected from manv in order tn 
between the fiber of each part of an irregular filter uniformly in one * C ° mb ' ne 

[0017] Moreover, the above-mentioned adhesives combination is the method of infiltrating an adhesion binder between fiber 

ZiSSl Z r/ ,b r U S ClaSS,T ' ed int ° thC immerS,ng P aStin ^ u P method " a s P ra y method ^SS^SS^ 
acco ding to the method of grant.ng an adhesion binder. The above-mentioned immersing pasting-up method iste metood of 

sTmZo f St ,ntem, ^ d ,ate f fi ? d of / he above in the container which filled the adhesfon" bind? , Moreover a spray method 
IrhnH nf Tr^"!! " 'T ef5ed u binder 10 thC fifSt intermedia * fi^d of the above. Moreover, a bubble method is the 
method of pnnkling the adhesion binder which is fine particles to the first intermediate field o the above In the 

£ i «i 7T . ' ^ Spr3y meth0d and 3 bubble method combine with the water jet method it is suitable 

0018] Furthermore, a heat glued connection is the method of mixing beforehand the fiber or the additive fo me ring of the 

ZZ 2 POint l° ? St '" terrnedia,e fie ' d ' Carrying out melting of th^ by heating, and pasting up fiber Ast^ Sheafing 
;S*7 e thr0 " gh a ' r h / 3ting using elevated-temperature air and the calender method usinl a calender machine 
mi llu! abo ^ men ' loned f0 ™ n8 Cyde is 3 P rocess which fabrica t« the first intermediate field in the conf™ don of a 
filter while combin.ng between the above-mentioned filtering-medium fiber completely the filter which it ™2?IT • 
the above-mentioned forming cycle, and the press which has'an isomorphism^ • v ty ^^J^SS^ * 
second mtermedrnte field are arranged in the above-mentioned cavity And heat press processing kmVoSZ ^the second 
ntermedia te field of the above. Thereby, between fiber joins together mutually and the filtering 8 -med hmfiber in he 
002oi Mn inte f rmediate u field wi " be i" a nonwoven fabric state. Therefore, the completed filter can be outlined 
0020] Moreover as for the above-mentioned form block, it is desirable that it is a porous body. In this case variou fluids 
used in case fi ter.ng-med.um fiber is supplied, such as air and water, can pass a form block freely an ^ can carry ou the 
eH 2 T y h 6 filtenng - medium f fiber to a form block efficiently. As the above-mentioned'po ous bodyThe ar 
002 1 .n ^HH? ? f r, 6 ' a .P erfora ! ed P' ate w hich drilled much pores, a filter cloth with a coarse eye e 
[0021] In addition ,t has the filtration section which consists of two or more wavelike **** as an example of the filter 
manufactured by the above-mentioned manufacturing process, and the spittle section arranged in the pelhery edge of this 

mat£rial ° f ^ 3b ~ d wavel.ke and the spittle ^Lt?n£Z£L 

Sn Ne f Xt V the m T faCtur ? method of a difTeren t filter from the first above-mentioned method is explained below That is 
th. manufacture method is charactenzed by the bird clapper from the wavelike processing process which fifate feta 
of fd er.ng-med.um fiber on a wavel.ke object, the flank lock-ou, process which presses the both-sides ec t on of the 
above-ment,oned wavel.ke object, and forms much wavelike — , the fiber joint process of combinino the ^,er nTmedium 
fiber of the above-ment.oned wavelike object, and the forming cycle which abricates in the configuSti of Zp^sZ 
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above-mentioned wavelike object in the vertical direction, and ask for it (the 2nd method) 

[0023] The sheet of the above-mentioned filtering-medium fiber is what accumulated filtering-medium fiber on plate-like bv 
for example, the air RAID method, the card method, etc., and is a sheet which is not performing the various VZ om 
processes mentioned above The above-mentioned wavelike processing process is processed by bending for example the 
above-mentioned sheet. In the above-mentioned flank lock out process, the flank of the shape of an above-mentioned 
corrugated plate is pressed with a roller etc., and the both-sides section of a wavelike object is stopped by the 
filtering-medium fiber. vv } 

[0024] The following and fiber joint process and the forming cycle are the same as that of the 1st above-mentioned method 

deSrnS ner fl r ,on ? f : itering r dium fiber in a fiber joim pr ° cess > a,s ° in «■* ™*>*™ n^s^r 

desirable like the 1st above-mentioned method to carry out by mechanical combination and adhesives combination or the heat 
glued connection. According to this manufacture method, it has much wavelike and the filter excellent in the fitotion 
efficiency can be manufactured easily and cheaply by the same material ««nem in me nitration 

[0025] Furthermore, the manufacture method of a different filter from the above-mentioned manufacture method is explained 
Maw Namely, the cutting process from which this manufacture method cuts the sheet of filtering-mediuTfiber in uTe 
filiation section and the spittle section, The wavelike processing process which processes the above-mentioneTfiTtrafion 
section into a wavelike object and the spittle section adhesion process of pasting up the above-mentioned spittle se« on on 
the periphery section , of the above-mentioned wavelike object in one, It is characterized by the bird clapper from Ae fiber 
joint process of combining the filtering-medium fiber of the above-mentioned wavelike object, and the fombg cyde 

S^mISST"" ° f PreSSin§ ab ° Ve - menti0ned W3Ve,ike ° b *« in the vertical direS and asking 

[0026] Namely, this manufacture method fabricates each part of a filter more separately than the sheet of filtering-medium 
£SlK£S T ^ *? intem,ediate f,eld ,n addition > in this manufacture method, 2«E2dST. 0 f 

IdhULn In? " S0 J * ^ ob -i ect and the side board > in the above-mentioned spittle section 

SSESES fT PaSt ' ng UP / S ' de u b0ard ° n thC SidC ° f ,he above -™tioned wavelike object is performed 
[0027] Cutting tools, such as a cutter, perform the above-mentioned cutting process. Moreover the adhesion DroceT of th, 
spittle secfon uses the adhesion method of carrying out heat welding of adheres, a hot me'and the ^KX2£ 
and fiber joint process and the forming cycle are the same as that of the 1st and 2nd above-mentioned methods Moreover as 

Z ZZT ° {the f "T"?T f ' ber in 3 fiber j0int pr0Cess ' also fa this -nanufacture method, hSZrS^i^ 
1st and 2nd above-mentioned methods to carry out by mechanical combination and adhesives combination or Sea tSuS 
connection. According to this manufacture method, it has much wavelike — and the filter excellent in me S § 
efficiency can be manufactured easily and cheaply by the same material. 
[0028] 

[Function and Effect] The manufacture method of the filter of the 1st method of the above of this invention consists of a 

S£SSJS^S^ Pr0C H S ' 3 5u e T nt Pr ° CeSS ' 3nd 3 f0m,in S ^ and fo ™ the first intermediate ffeld of the 
SStSS?? of filtering-medium fiber by supplying filtering-medium fiber to this form block using the form block 

SSi rh * u ° ng th vf T 8 £d S ' de ° f 3 deSirCd fi ' ter in 3 fi| tering-medium fiber supply process. 

EL '2 ^u. "I" 01 3 r th ° d ° f Creating each P art article of the fi| ter which consists of a different base material 

as another parts, assembling these after that, and considering as a filter, like the conventional example This me hod can 

f ? e ;,: h,ch h T SiStS ° nly of filteri "g-edium fiber by forming the first taem^^^SSSL the 
configuration of the filter which it is going to obtain by filtering-medium fiber. Therefore, the manufacturing proces of a 
filter becomes very simple and becomes cheap [ a manufacturing cost ] uiacrurmg process ot a 

[0030] | Moreover, this method gives a fiber joint process to filtering-medium fiber, after fabricating filtering-medium fiber in 

COnfl K g t Urat '° n ° f 3 desired fllter - For t h ^ reason, a saccate lateral portion can also be JtdSto^ZSZ 
and the filters obtained can improve a filtration efficiency while the fiber structure of the bending section become !fa 
Moreover, the same effect can be acquired also in the 2nd method of the above, and the 3rd method 
S hJ 1 " 8 10 mV *f?' ' ike the 3b0Ve ' the manufe «^ ^thod of a filter of manufacture having been cheaply 
[0032] " 8 C0 " S ^ materia '' and h3Ving eXCe " ed the fi,tration efr,cienc y ca " be off e"?d P y 

[Example] 

Swings 5 12 ! h X a m t faCtUre "? ,0d ; ? filt f r COnCeming ,h£ eXample 0f exam P' e 1 '"is invention using drawing 1 - 
daW ' ng5 ' J. hat 'Mhe filtenng-med.um fiber supply process which is made to adhere while supplying three kin ds of diffe rent 
filtering-medium fiber 11, 12, and 13 to the front face of this form block 2 using the form block^S to ««in 
ahgnmentwith the configuration of the single-sided side of the filter 1 (refer to drawings )wnkfh I i goinltoobain as 
shown in drawing I . and forms the first intermediate field 101 is performed 's going to obtain, as 

!m 3 of»h! X i aS Sh ° W " ^4a52DSl and d™^2 , the filtering-medium fiber 11,12, and 13 in the first intermediate field 

ne forced ^ **** ^ pr0CCSS which forms th e second intermediate fie d™2 s 

performed. In addition the two joint methods are used for this fiber joint process so that it may mention later And as shown 
in drawing , the forming cycle which presses the second intermediate field 102 of the ^S^^SS^Sd 
finally fabricates it in the configuration of the filter I for which i, asks is performed. Hereafter, h^^S^S^ 
l Zlf 1 1' f ab0Ve -r nt,0 " ed fi'tering-medium fiber supply process is explained. As shown in drawmgl fA ftk^Z' 
shape of the infenor-surface-of-tongue side (inside) of the filter 1 (refer to drawing 5 ) mentioned fSS^^S^L 
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the form block 2 which consists of a metal network is prepared. Next, as shown in drawing 1 (B), the air RAID method is 
used for the above-mentioned form block 2, and the laminating of three kinds of different filtering-medium fiber 1 1, 12 and 
13 is carried out to it one by one. In addition, the fiber lump which becomes a raw material is ****(ed) with the describing 
above ] air RAID method, and fiber is generated. After dispersing the above-mentioned fiber in air, it is the method of 
collecting and fabricating fiber on a form block 2 by the air current. 

[0035] At this time, the laminating of the thickest filtering-medium fiber 13 is most carried out [ narrow filtering-medium 

fiber 1 1 ] for filtering-medium fiber 12 thick next to a lower layer in the upper layer at a middle lamella. Filtering-medium 

fiber 1 1 consists of 2-denier rayon 70% rayon of 1.5 deniers of sizes 30% (it is below the same% of the weight) and the 

amount of supply per unit area to a form block 2 is 80- 1 00g/m2. ' 

[0036] filtering-medium fiber 12 -- polyester (polyester of 1.5 deniers of sizes 70%, and 2.5 deniers) 30% - the amount of 

supply to RI [ from ] and a form block 2 is 40 - 60 g/m2 filtering-medium fiber 13 - polyester (polyester of 2 deniers of sizes 

60%, and 6 deniers) 40% - the amount of supply to RJ [ from ] and a form block 2 is 25 - 45 g/m2 

[0037] Thereby, the first intermediate field 101 are formed. As the enlarged view is shown in drawing 3 the first 

intermediate field 101 carry out the laminating of the filtering-medium fiber 1 1, 12, and 13 one by one, are in a soft state and 

are placed on the form block 2 as it is to the following fiber joint process. 

[0038] Next, the above-mentioned fiber joint process and a forming cycle are explained. In addition, the above-mentioned 
fiber joint process in this example combines mechanical combination and adhesives combination. First, as shown in drawing 1 
(C) mechanical combination by the water jet punching method is given as the 1st joint method to the first intermediate field 
101. That is, to the first intermediate field 101, the jet stream 19 is given so that it may be set to 2 35-45 injection 
densities/cm. Thereby, each filtering-medium fiber 1 1, 12, and 13 twines each other, and serves as the second intermediate 
held 102. In addition, the expanded sectional view of the second intermediate field 102 of the above formed on the form 
block 2 at drawing 4 is shown. 

[0039] Next, adhesives combination is performed as the 2nd joint method to the second intermediate field 102 of the above 
That is, as shown in drawing 2 (A), the water-soluble acrylic resin which is adhesives 1 8 is sprinkled to the second 
intermediate field 102 of the above. Then, the second intermediate field 102 of the above are dried, and it removes from a 
form block 2. 

[0040] As the second intermediate field 102 containing the above-mentioned acrylic resin are finally shown in drawing 2 (B) 
a heat press is performed from the vertical direction to the second intermediate field using metal mold 2 1 and 22 In addit ion 
the cavity 20 of metal mold is the shape of a filter 1 and isomorphism which it is going to acquire. By the above-mentioned ' 
heat press, the filter 1 which has much wavelike **** 1 5 ( drawing 5 ) is obtained. As shown in drawing 2 (C) after a heat 

press end, a filter 1 is removed from metal mold 2 1 and 22. 

[0041] Next, the filter 1 manufactured by drawing 5 by the manufacture method of this example is shown. In the so-called 
filtration element itself, the filter 1 of this example fabricated the frame part of the periphery holding the configuration with 
the same material to one, and has named it the filter generically including a filtration element and a frame The 
above-mentioned filter 1 comes to have the filtration section 150 which consists of two or more wavelike **** 15 and the 
spittle section 1 53 as a frame arranged in the periphery edge of this filtration section 1 50. The base material of ' 

t^e'^\y^mlrl^ ke ** ^ SeCt '° n 153 C °" StitUted by the nonwoven ^ric which consists of the 

[0042] Moreover wavelike **** 15 in the above-mentioned filtration section 150 consists of a wavelike board 15 1 and a side 
board 152, and above-mentioned wavelike **** 15 and the spittle section 153 are really fabricated. In addition in the 
above-mentioned filter 1, it filters by a fluid circulating towards the upper part from the lower part of above-mentioned 

W0VCHK.C 13, 

[0043] Next, it explains per [ in this example ] operation effect. The manufacture method of the filter of this example consists 

f h r. ,n K-T fibe "? Pply pr ° CeSS ' 3 fiber j0int P rocess ' and a f0 ™ in g c y cle > a «d forms the first intermediate field of 
the filter which cons.stsoffilter.ng-med.um fiber by supplying filtering-medium fiber to this form block using the form block 

al0 " g the SI "S le - sided side of a desired filter in a filtering-medium fiber supply process 
[0044] That is, this example is not the method of creating each part article of the filter which consists of a different base 
material as another parts, assembling these after that, and considering as a filter, like the conventional example. This example 
can manufacture the filter which cons.sts only of filtering-medium fiber by forming the first intermediate field accumulated on 
the configuration of the filter which it is going to obtain by filtering-medium fiber. Therefore, the manufacturing process of a 
filter becomes very simple and becomes cheap [ a manufacturing cost ] 

[0045] | Moreover, this example gives a fiber joint process to filtering-medium fiber, after fabricating filtering-medium fiber in 

the outline configuration of a desired filter. For this reason, a saccate lateral portion can also be used effective in filtration 

?lS t Ca " ' mpr0Ve 3 filtrati0n eff5cienc y whi| e the internal fiber structure becomes uniform 

[0046] Therefore, according to this example, the manufacture method of a filter of manufacture having been cheaply possible 

and having consisted of same material, and having excelled in the filtration efficiency can be offered 

[0047] Moreover, the form block 2 used when manufacturing the filter of this example consists of metal networks for this 

reason, a .quid excessive in the case of water jet punch and water-soluble acrylic resin spraying - the [ the first intermediate 

field and ] - .t does not remain in 2 intermediate fields For this reason, the drying time of the sLnd intermedia u eTd 

becomes short. Moreover since the filter 1 of this example consists of filtering-medium fiber from which a size differs it has 

a density gradient. Therefore, in the case of filtration, a filtration fluid is coarse at first, and the last receives at it fiSon 
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operation of being fine. Therefore, the filter manufactured by the manufacture method of this example is excellent in the 
filtration efficiency. 

[0048] As shown in drawing 6 , in a filtering-medium fiber supply process, the example of two examples forms a base fabric 
in a form block beforehand, supplies filtering-medium fiber on this base fabric, and manufactures the filter of the shape of an 
example 1 and isomorphism through the same manufacturing process as an example 1 after that. 

[0049] That is, the manufacturing process of this example consists of the wavelike processing process which fabricates the 
sheet of filtering-medium fiber on a wavelike object, the flank lock out process which presses the both-sides section of the 
above-mentioned wavelike object, and forms much wavelike ***♦, a fiber joint process of combining the filtering-medium 
fiber of the above-mentioned wavelike object, and a forming cycle fabricated in the configuration of a filter of pressing the 
above-mentioned wavelike object in the vertical direction, and asking for it. Hereafter, it explains in detail per these. 
[0050] In the filtering-medium fiber supply process of this example, first, as shown in drawing 6 (A), the same form block 2 
as an example 1 is prepared. And the amount of supply is supplied for the filtering-medium fiber which consists of polyester 
100% as 50-150g/m2 by the melt blowing method on the above-mentioned form block 2. 

[0051] In addition, the above-mentioned melt blowing method is the method of blowing away the filtering-medium fiber 
produced from the spinning machine by the air current, and accumulating on a form block. At this time, filtering-medium fiber 
is in a half-melting state, therefore welds and unifies filtering-medium fiber by the mutual point of contact. Therefore, as 
shown in drawing 6 (B), a base fabric 14 is formed on a form block 2. Then, as shown in drawing 6 (C), like an example 1, 
filtering-medium fiber 12 and 13 is supplied on a base fabric 14, and the first intermediate field 104 are obtained. Others are 
the same as that of an example 1 . 

[0052] In this example, the intensity of the first intermediate field 104 improves by the base fabric 14. For this reason, it 
becomes easy to remove the first intermediate field 104 from a form block 2. For this reason, movement to the metal mold of 
the first intermediate field 14 of the above becomes easy, and workability improves. Others have the same operation effect as 
an example 1 . 

[0053] As shown in drawing 7 , the example of three examples fabricates the first intermediate field without a form block, and 
manufactures the filter (refer to drawing 5 ) of the shape of an example 1 and isomorphism through the same process as an 
example 1 after that. That is, the manufacturing process of this example consists of the wavelike processing process which 
fabricates the sheet of filtering-medium fiber on a wavelike object, the flank lock out process which presses the both-sides 
section of the above-mentioned wavelike object, and forms much wavelike a fiber joint process of combining the 
filtering-medium fiber of the above-mentioned wavelike object, and a forming cycle fabricated in the configuration of a filter 
of pressing the above-mentioned wavelike object in the vertical direction, and asking for it. 

[0054] Using the same filtering-medium fiber as an example 1, the above-mentioned sheet is accumulated on plate-like, as 
these are shown in drawing 7 (A). That is, on the sheet creation conveyer 49 which moves three kinds of different 
filtering-medium fiber, most, filtering-medium fiber 12 thick next is used for narrow filtering-medium fiber 1 1 at a lower 
layer, the air RAID method is used for a middle lamella for the thickest filtering-medium fiber 13 like an example I at the 
upper layer, and a laminating is carried out one by one. This obtains the sheet 400 of three layer structures. In addition, as for 
the fiber lump with which the signs 41, 42, and 43 in this drawing serve as a raw material of each filtering-medium fiber 11, 
12, and 13, and 490, the conveyer for supply and 48 are fiber feeders. 

[0055] Lower layer filtering-medium fiber 1 1 consists of 2-denier rayon 70% rayon of 1.5 deniers of sizes 30%, and the 
amount of supply per unit area is 80 - 100 g/m2. medium-rise filtering-medium fiber 12 - polyester (polyester of 1 .5 deniers 
of sizes 70%, and 2.5 deniers) 30% - RI [ from ] and the amount of supply are 40 - 60 g/m2 the upper filtering-medium fiber 
13 - polyester (polyester of 2 deniers of sizes 60%, and 6 deniers) 40% - RI [ from ] and the amount of supply are 25 - 45 
g/m2 

[0056] Next, in the above-mentioned wavelike processing process, first, as shown in drawing 7 (B), the above-mentioned 
sheet 400 is thrown into the wavelike finishing machine 31. Thereby, the rib chip box of the whole is carried out, and the 
above-mentioned sheet 401 serves as the wavelike object 401. Then, the above-mentioned wavelike object 401 is cut to the 
desired length. The above-mentioned wavelike finishing machine 3 1 is constituted by the rotating machine 3 10 of the couple 
which has the forming board 3 1 3 which kept and set up the proper interval to the belt 315. 

[0057] As shown in drawing 7 (C), the above-mentioned flank lock out process presses the both-sides section 403 of the 
wavelike object 401 cut by the desired length with a roller 32, and flattens it. Thereby, the flank 403 of the wavelike object 41 
is blockaded. Moreover, it becomes the spittle section 153 of a filter 1 shown in drawing 5 on the inferior surface of tongue of 
the flank by which lock out was carried out [ above-mentioned ]. 

[0058] Therefore, the first intermediate field which have the outline configuration of the filter for which it asks can be formed 
from the above-mentioned process. In addition, since the wavelike object 401 is in a still soft state, in the case of lock out of 
the above-mentioned flank 403, it deforms easily, and the wavelike bag body 15 ( drawing 5 ) and the spittle section 153 are 
formed at it. Others are the same as that of an example 1 . Moreover, the operation effect is the same as an example 1 . 
[0059] As shown in drawing 8 , a form block is not used for the example of four examples, but it fabricates the first 
intermediate field, and manufactures the filter (refer to drawing 5 ) of the shape of an example 1 and isomorphism through the 
same process as an example 1 after that. Namely, the cutting process from which the manufacturing process of the filter of this 
example cuts the sheet of filtering-medium fiber in the filtration section and the spittle section, It consists of the wavelike 
processing process which processes the above-mentioned filtration section into a wavelike object, the spittle section adhesion 
process of pasting up the above-mentioned spittle section on the periphery section of the above-mentioned wavelike board in 



one, a fiber joint process of combining the filtering-medium fiber of the above-mentioned wavelike object, and a forming 
cycle fabricated in the configuration of a filter of pressing the above-mentioned wavelike object in the vertical direction, and 
asking for it. 

[0060] The above-mentioned sheet accumulates filtering-medium fiber on plate-like like an example 3. That is, most, three 
kinds of different filtering-medium fiber is used, and carries out [ fiber thick next in a lower layer / the thickest fiber / the air 
RAID method ] a laminating for narrow fiber one by one in the upper layer at a middle lamella. 
[0061] In the above-mentioned cutting process, as shown in drawing 8 (A), a cutter cuts the both sides of the 
above-mentioned sheet 400. The above-mentioned sheet 400 is separated into the central sheet 405 and the side sheet 406 of 
two sheets from this. 

[0062] In the above-mentioned wavelike processing process, as shown in drawing 7 (B), the above-mentioned central sheet 
405 is thrown into the same wavelike finishing machine 3 1 as an example 3. Thereby, the rib chip box of the whole is carried 
out, and the above-mentioned central sheet 405 serves as the wavelike object 407. Then, the above-mentioned wavelike object 
407 is cut to the desired length. Moreover, the side sheet 406 of two sheets is also cut to the same length. 
[0063] In the above-mentioned spittle section adhesion process, as shown in drawing 7 (C), the side sheet 406 of the two 
above-mentioned sheets is pasted up on the both-sides side of the wavelike object 407 by which cutting was carried out 
above-mentioned ] with adhesives. In addition, at present, the side sheet 406 has protruded the part from the side of the 
wavelike object 407. Between the fiber joint process performed next, a forming cycle, etc., this portion is automatically 
woven into a wavelike object side, and goes. Therefore, the first intermediate field which have the outline configuration of the 
filter for which it asks can be formed from the above-mentioned process. Others are the same as that of an example 1. 
Moreover, the operation effect is the same as an example 1 . 

[0064] In case the manufacture method of the filter of the example of five examples supplies filtering-medium fiber to a form 
block, the paper manufacture method and the same wet method are used for it. That is, in the manufacture method of this 
example, the form block which has concave **** which met first the single-sided side of the filter which it is going to obtain 
is prepared. In addition, the above-mentioned form block consists of metal networks like the example 2. Moreover, the 
solution which distributed filtering-medium fiber is prepared. 

[0065] And the above-mentioned form block is thrown in in the above-mentioned solution. Then, a form block is pulled up 

and the first intermediate field milled by **** of a form block are obtained by dehydrating. 

[0066] After that, the forming cycle which presses the fiber joint process which is made to combine mutually the 

filtering-medium fiber in the first intermediate field of the above, and forms the second intermediate field, and the second 

intermediate field of the above from the vertical direction, and fabricates them in the filter configuration for which it asks is 

performed like an example 1 . It has the operation effect as an example 1 that this example is also the same. 

[0067] In addition, the example described above is the filter which formed the frame in the periphery simultaneously with the 

so-called fabrication of a filtration element. By each manufacture method of the above-mentioned example, you may 

manufacture the filter which can be held within the limit made of a resin. Moreover, although the flange section as a frame of 

a filter periphery is effective as the object for fixation of a filter, or an object for leak prevention of a fluid, you may prepare 

seal members, such as sponge, in the flange section. 



[Translation done.] 
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[Claim(s)] 

[Claim 1] The filtering-medium fiber supply process which is made to adhere using the form block which has - 
al ignment with the configuration of the single-sided side of the filter which it is going to obtain while supplying 
filteruig.med.um fiber to the front face of this form block, and forms the first intermediate field, The manufacture method of 
die filter characterized by the bird clapper from the fiber joint process which is made to combine mutually the 
filtering-medium fiber in the first intermediate field of the above, and forms the second intermediate field, and the forming 

iTwhS K2 ,ntermediate f,eld of the above from vertical direction ' - febricates » in - « ™ 

K 2 a iJ h f e K man l ,feC S r % meth0d ° f th f- fi,t f characterized b y ^Plying two or more kinds of filtering-medium fiber one 
by one, and fabricating the first intermediate field which consist of two or more kinds of filtering-medium fiber layers m me 
above-mentioned filtering-medium supply process in a claim 1 y 

!h C p a r, 31 " ^ ?* m ™ru aCt " K meth ° d °! thC f ' lter characterized ^ performing combination of the filtering-medium fiber in 
m a IZIT^U^ST Pr0CCSS " meChaniCal C ° mbinati0n 3nd adheSiV6S C ° mbinati0n ° r the heat * ,ued c ™«*™ 
^U^tf^ZTt^ meth ° d ° f ^ CharaCterized ^ the above-mentioned form block being a porous body in 
[Claim 5] The manufacture method of the filter characterized by the bird clapper from the wavelike processing process which 
US?;? K Cet ° f fi,ter,n 8: medium fib °- « « wavelike object, the flank lock-out process whichpres the bo^s 
section of the above-mentioned wavelike object, and forms much wavelike the fiber joint process of combSr the 
filtering-medium fiber of the above-mentioned wave.ike object, and the forming'cycle febS dS ^S^tX 
filter press the above-mentioned wavelike object in the vertical direction, and alk for it conrigurat.on ot a 

£Z2 !1' S m ™ U K faCn,re meth ° d °, f thC f ' lter characterized by performing combination of the filtering-medium fiber in 
t a dZT J °' nt Pr ° CeSS " meChaniCa ' COmbination and ad hesives combination or the heat glued connect^ 

[Claim 7] The cutting process which cuts the sheet of filtering-medium fiber in the filtration section and the spittle section 
and the wavelike processing process which processes the above-mentioned filtration section into a wavelike object The 
manufacture method of the filter characterized by the bird clapper from the spittle section adhesion proces o pasting up the 
above-mentioned sp.ttle section on the periphery section of the above-mentioned wavelike object in one he fibeSt 
process of combinmg the filtering-medium fiber of the above-mentioned wavelike object, and the ZL^ctoflJiSted in 
Saimlfrh 1 ' 0 " ° f ? f ' ° f Tf"f ? e ^ve-mentioned wave.ike object in the vertical direction ™ I 2 ^ng for 
[Claim 8] The manufacture method of the filter characterized by pasting up a side board on the side of th P »hn„f Z '• a 
wavelike object in the above-mentioned spittle section adhesion proces! ,n a ci 7 above-mentioned 
[Claim 9] It is the manufacture method of the filter characterized by performing combination of the filterine-medinm fih,r in 

£tsri?ztsz$t process by mechanical combination L adhesL combination 



[Translation done.] 



